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CLAIMS 

1. A .«thcd Of enhancing the growth rate anfl/or controlling the 
™t=l,o-,ic activity of a lactic acid bacterial strain, . . 
:^r::i:g c^ltiJtlng t.e .train :i. a,eociation vit. . lact.c 

5 acid bacterial helper organism that- is defective m xts 

pyruvate metabolism. 

2. A..thoa according to clal- 1 wherein the -"^^^^^ °^ '"^ 
laccic aoid bacterial strain in association with .he helper 
o^^ltsm results in an enhancement o* the acid- production o£ 

10 the strain, 

3. A .^thod according to claiM 2 therein the ^-^'i^""" 
results in a ipH o£ at least 0.03 after 3 hoars or more o£ 

cultivation. 

4. A method- according to claim 1 wherein the strain is 

15 'cultivated in a medium having an initial degree of oxygen 
saturation which is 10% or higher. 

5. A xaethod according to claim 4 wherein the medium has an 

. initial degree of oxygen saturation which Ls 20% or higher. 

A method according to clai. 1 wherein the helper organism 
20 is capable of reducing the amount of oxygen present xn the 
medium by at least x% per hour. 

7 A method according to clai^ i, wherein the helper organism 
is a derivative of a lactic acid bacterium. 

8 A method according to claim 7 wherein the helper organism 
25 essentially does not produce lactic acid. 

S . method according to claim 1 wherein the helper -^anism is 
defective in its ability to express at least one enzyme 
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selected tro. the group =c«isti.9 ot pyrwat. "-"J^^^^^'' 
pyruvate dehydrogenase, lactate dehydrogenase, ac8tola«ate 
^thetaae, second acetdactate eynthetaee, acatoXactat. . 
decarboxylase and diacecyl reductase. 

V ,0 A method according to clato 9 v,hereln the helper organism 
•e'r^cTocLu. lactis su^s. lactis strain deposited under 

the accession NO. DSM 11036. 

11. A Method according to clai,. wherein the ^ 

is I-«ococcus lactls subs, lactjs strain D«224 deposxted, undex 
10 the accession Ho. DSM 11037. 

12. A method according to claim 1, wherein the laotlc acid 
bacterial strain Is cultivated in a medium which Is selected 
TI Z sroup consisting o£ n,ll.f, meat, flour dough, wine ^o 
a plant material. 

is i3 A method according to cla.im^l wherein the ratio between 
helper or.aa.is. cells and cells of the lactic acid ^cter.al 
strain is in the range of 1000 ;li to It 1000. 

14- A method according to claim 1 wherein a gene coding for an 
enzyme that is capable of regenerating NAD^ is overexpressed xn the 
helper organism. 

15 . A method according to claim 14 wherein the enzyme catalyses 
the reduction of to HjO or H2P2. 

16 A method according to claim IS wherein the enzyme is 
;;IpH:Hro oxidase including the enzyme having the ee^ence SSQ 

2S ID NO: 2- 

„. A method according to claim 14 -herein the helper organism 

i . 

is an Lidh* strain. 



- so- 
ls. A method of improving the shelf life and/or the quality of 
an edible product comprising cidding to the product a lactic 
acid bacterial strain that is defective in its pyruvate 
metabolism. 

19. A method according to claim 18 wherein' this lactic- acid 
bacterial strain essentially does not produce lactic acid/ 

20. A method according to claim 18 wherein the lactic acid 
bacterial strain is defective in its ability to express at 
least one enzyme selected from the group consisting of pyruvate 
fonr\a.te lyase, pyruvate dehydrogenase, lactate dehydrogenase, 
acetolactate synthetase, second acetolactate synthetase ^ 
acstolactate decarboxylase and diacetyl reductase. 

21. A method according to claim 18 wherein the edible product 
is selected from the group consisting of milk, flour dough, 
meat, wine and a plant material. 

22- A method according to claim 21 wherein the edible product 
ie non-pasteurized milk. 

23 » A method according to claim 18 wherein the lactic acid 
bacterial strain is. added to the product at its site of 
production. 

24. - A method according to claim 23 wherein the lactic acid 
bacterial strain is added to raw milk following milking. 

25. A Qtarter culture composition comprising a lactic acid 
bacterium and a lactic acid bacterial helper organism that is 
defective in its pyruvate metabolism, said helper organism 
being capable of enhancing the growth rate and/or controlling 
the metabolic activity of the lactic acid bacterium. 
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2S. A coBTiposition according to claim 25 wherein the helper 
organism essentially does not produce lactic acid, 

27. A composition according to claim 25- wherein the helper 
organism is defective in its ability to produce at least one enzyme 
selected from the group consisting of pyruvate formate lyase, pyruvate 
. dehydrogenase, lactate dehydrogenase, acetolactate synthetase, second 
acetolactate synthetase, acetolactate decarboxylase and diacetyl 
reductase. 

28. A composition according to claiiti 25 wherein the helper 
10 organism ie Ijsictococcus la.atis subs* lactis strain DN223 

deposited under the accession No* DSM il036. 

29, A composition according to claim 25 wherein the helper 
organiem is LactococcuB lactis subs, lactls strain DN224 
deposited under the accession No- dSM 1103 7. 

30- A composition according to claim 25 wherein a gene coding 
for an enzyme that is capable of regenerating NAD* is overexpressed in 
the helper organism. 

31. A composition according to claim 30 wherein the ensyttie 
catalyses the reduction of to H^O or H202« 

20 32. A composition according to claim 3X wherein the enzyme is 
NADHiH^O oxidase including the enzyme -having the sequence SEQ 
ID N0:2- 

33, A composition accordiiag to claim 30 wherein the helper 
25 orgajiism is an Ldh" Gtrain- 

34- A compoaition according to claim 25 that comprises two or 
more different lactic acid baccerial strains. 

35. An isolated or non-naturally occurring lactic acid bacterium 
that is defective in its ability to express lactate dehydrogenase and 
in which a gene encoding a protein capable of regenerating NAD+ is 
overexpressed, wherein the gene capable of regenerating NAD+ that is 
overexpressed codes for an enzyme catalysing the reduction of O2 to HjO 
or H2O2. 
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36. A bacterium according to claim 35 which is defective in its 
ability to express at least one further enzyme selected from the* group 
consisting of pyruvate formate lyase, pyruvate dehydrogenase, 
acetolactate synthetase, second acetolactate synthetse," acetolactate 
decarboxylase and diacetyl reductase. 



37. A bacterium according to claim 35 wherein the gene capable- 
10 of regenerating NAD+ that is overexpressed codes for an enzyme 

catalysing the reduction of to K2O or H^Oj. 

38. A bacterium according to claim 37 wherein the enzyme is 
NADHsHjO oxidase including the enzyme having the sequence SEQ 
ID N0;2, 

IS 39. An isolated DNA fragment derived from a lactic acid 

bacterium comprising a gene coding for a polypeptide having 
NADHrHaO oxidase activity. 

40. A DMA. fragment according to claim 39 which is selected from 
the group consisting of the sequence shown in SEQ KO ID:1 an<i a 
2 0 variant or derivative hereof which is at least 50% identical 
with said sequence. 

41. A recombinant DNA molecule comprising the DNA fragment of 
claim 39. 

42. A recombinant DNA molecule comprising the DNA fragment of 
claim 40. 

43 . The bacterium of claim 35 which is selected from the 
group consisting of bacteria of the genera Lactococcus, 
Lactobacillus , Streptococcus , Leuconostoc, Pediococcus , 
Propionibacterium, 4hd Bifidobacterium. 

44. The bacterium of claim 35 which is a strain of 
Lactobacillus lactis, Lactobacillus bulgaricus. Streptococcus 
thermophilus, or Lactobacillus delbruecki, Leuconostoc 
mesenteroides . 

45 The. bacterium of claim 35 which is a strain of 
Lactococcus lactis. 



